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(57)Abstract: 

PURPOSE: To reduce solvent use quantity and improve 
working environment by providing boxes to sheet 
introduction/lead-out parts of an extruder for extruding 
and removing plasticizer of an extrusion molding sheet 
and setting the interval between the boxes into a duct 
tube shape tank. 

CONSTITUTION: Polyethylene resin, wet silica powder, 
and lubricant oil are mixed, made into a flat sheet by an 
extruder, and made into an extrusion molding sheet 1 
through molding roll. After the sheet 1 is introduced in 
the extruder 4 having a duct tube tank 12 in which 
trichloroethylene is stored as a solvent 3, by a sending 
roll 5 and a guide belt 6 so as to extrude and remove 
one or all of plasticizer in the sheet 1, it is lead out by a 

pull-up roll 7 and the guide belt 6 and sent to a dryer so as to form into a separator for a 
battery. The extruder 4 supplies N2 gas 18 in boxes 9, 1 1 which are provided with an sheet 
introduction tube 8 and a sheet lead-at tube 10 respectively so that the sealing parts are 
formed and volatalization of the solvent 3 can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Extractor to carry out extract removal of some or all of this plasticizer of an extrusion- 
molding sheet that was obtained from the mixture which made the subject thermoplastics, inorganic fine 
particles, and a plasticizer with the solvent which dissolves this plasticizer, and for this solvent permute, 
In the manufacturing installation of the separator for cells which consists of a dryer for carrying out 
stoving of the solvent which adhered to the sheet after that The manufacturing installation of the 
separator for cells characterized by this extractor consisting of the installation side box equipped with 
sheet installation tubing, a derivation side box equipped with the sheet delivery tube, and a duct tube 
type tub arranged among these boxes. 

[Claim 2] The manufacturing installation of the separator for cells according to claim 1 characterized by 
preparing this duct tube type tub in multistage, and preparing the turn box between these duct tube type 
tubs. 

[Claim 3] The manufacturing installation of the separator for cells according to claim 1 or 2 
characterized by preparing the solvent feed hopper in this sheet delivery tube while solvent recovery 
opening is prepared in this sheet installation tubing. 

[Claim 4] The manufacturing installation of the separator for cells given in claim 1 thru/or any of 3 they 
are. [ which is characterized by making this sheet installation tubing and a sheet delivery tube into the 
inactive gas-seal section ] 

[Claim 5] The manufacturing installation of the separator for cells given in claim 1 thru/or any of 4 they 
are. [ which is characterized by this derivation side box having an installation location higher than this 
installation side box ] 

[Claim 6] The manufacturing installation of the separator for cells given in claim 1 thru/or any of 5 they 
are. [ which is characterized by guiding this extrusion-molding sheet with the guidance belt which 
conveys this to this sheet installation tubing, this duct tube type tub, and this sheet delivery tube ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacturing installation of the separator for cells 
which consists of extractor to carry out extract removal of some or all of this plasticizer of an extrusion- 
molding sheet that was obtained in more detail from the mixture which made the subject thermoplastics, 
inorganic fine particles, and a plasticizer with the solvent which dissolves this plasticizer about the 
manufacturing installation of the separator for cells which consists of thermoplastics, and for this solvent 
permute, and a dryer for carrying out stoving of the solvent which adhered to the sheet after that. 
[0002] 

[Description of the Prior Art] When a solvent extracts the plasticizer in a thermoplastics sheet and it 
forms fine porosity in a thermoplastics sheet conventionally, it is carried out using equipment as shown 
in drawing 2 . That is, the thermoplastics sheet a is led into the tub c which held Solvent b, and pull up 
from Tub c, and he makes it dry, and is trying to form fine porosity after extracting some or all of a 
plasticizer that is contained in the thermoplastics sheet a with Solvent b. In addition, the inside d of 
drawing pulls up the delivery roll of the thermoplastics sheet a, an immersion roll into Solvent b and h 
pull up e, f, and g, and it is a roll. In order to use chlorine-based organic solvents, such as volatile 
trichloroethylene which dissolves the plasticizer in the thermoplastics sheet a as a solvent b, according to 
the aforementioned conventional method, in order to prevent volatilization of this solvent b, equip Tub c 
with Covering i, or Condensator j is formed in the inlet of the thermoplastics sheet a, or Condensator k is 
formed in pull-up opening. In addition, the solvent b contained in the thermoplastics sheet a is carried 
out from Tub c as it is, they are collected in the case of desiccation, and carrying out a reuse as a solvent 
is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to said conventional method, the solvent 
leaked out so much from extractor, and perfect recovery of a solvent was not completed. For this reason, 
there was a problem of the ozone layer depletion by the problem which the amount of the solvent used 
increases, especially the solvent, and the harmful nature to the body. 
[0004] 

[Means for Solving the Problem] In order to cancel said trouble the manufacturing installation of the 
separator for cells of this invention according to claim 1 Extractor to carry out extract removal of some 
or all of this plasticizer of an extrusion-molding sheet that was obtained from the mixture which made 
the subject thermoplastics, inorganic fine particles, and a plasticizer with the solvent which dissolves 
this plasticizer, and for this solvent permute, In the manufacturing installation of the separator for cells 
which consists of a dryer for carrying out stoving of the solvent which adhered to the sheet after that It is 
characterized by this extractor consisting of the installation side box equipped with sheet installation 
tubing, a derivation side box equipped with the sheet delivery tube, and a duct tube type tub arranged 
among these boxes. Invention according to claim 2 is characterized by preparing said duct tube type tub 
in multistage, and preparing the turn box between these duct tube type tubs. Invention according to 
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claim 3 is characterized by preparing the solvent feed hopper in said sheet delivery tube while solvent 
recovery opening is prepared in said sheet installation tubing. Invention according to claim 4 is 
characterized by making said sheet installation tubing and sheet delivery tube into the inactive gas-seal 
section. Invention according to claim 5 is characterized by said derivation side box having an 
installation location higher than said installation side box. Invention according to claim 6 is 
characterized by guiding said extrusion-molding sheet with the guidance belt which conveys this to said 
sheet installation tubing, said duct tube type tub, and said sheet delivery tube. 
[0005] Although said extrusion-molding sheet is obtained from the mixture which made the subject 
thermoplastics, inorganic fine particles, and plasticizers, such as a polyolefine system, as said 
polyolefine system resin, copolymers, such as a homopolymer of olefin systems, such as polyethylene, 
polypropylene, polybutene, and polybutylene, or an ethylene-propylene, and an ethylene-vinyl chloride, 
are used, and, generally its one sort or two sorts or more are used for it by 5 - 30% of the weight of the 
blending ratio of coal. 

[0006] Moreover, as said inorganic fine particles, wet, dry-type silica powder, the diatom earth, carbon, 
glass powder, etc. are used, and, generally its one sort or two sorts or more are used by 10 - 50% of the 
weight of the blending ratio of coal. 

[0007] Moreover, as said plasticizer, phthalic ester, such as vegetable oil, such as straight mineral oil, 
such as a lubricating oil and a liquid paraffin, and linseed oil, and DOP, DBP, is used, and, generally its 
one sort or two sorts or more are used by 20 - 80% of the weight of the blending ratio of coal. 
[0008] Moreover, it is also possible to add the antioxidant for the surfactant which gives the hydrophilic 
property usually used as the additive, and antioxidizing etc. 

[0009] Moreover, as a solvent which dissolves the plasticizer in an extrusion-molding sheet, it is 
independent or, generally chlorine-based organic solvents, such as 1,1,1 -trichloroethane and 
trichloroethylene, are used as two or more sorts of partially aromatic solvents. 
[0010] 

[Function] Since the sheet inlet and sheet derivation opening of extractor were made small as much as 
possible and seal-ization was attained, volatilization of a solvent can be prevented. Moreover, since 
extract time amount (contact time of a solvent and an extrusion-molding sheet) can be lengthened 
without making extractor excessive by installing a duct tube type tub in multistage, a plasticizer can 
fully be extracted from an extrusion-molding sheet. Moreover, extraction efficiency can be raised by 
making the conveyance direction of a sheet, and flow of a solvent into a counterflow. Moreover, 
volatilization of a solvent can be more certainly prevented by making a sheet inlet and sheet derivation 
opening into the seal section. Moreover, if a solvent flows [ the derivation side box of a sheet ] smoothly 
from a top to the bottom since the installation location is higher than an installation side box, and an 
inclination is established in the duct tube type tub between boxes, a solvent will flow more smoothly. 
Moreover, although an extrusion-molding sheet is extracted by the seal-ized extractor Since a sheet is 
introduced and drawn with the guidance belt which conveys this, although covering was required on the 
tub, it becomes unnecessary from the need of reletting a sheet pass to the immersion roll to the solvent 
in a tub for the conventional maintenance. Moreover, the problem that a lot of solvents than the inside of 
a tub volatilize at the time of this maintenance, or the time amount to which an operator is engaged in a 
solvent becomes long, and the danger of the harmful nature to the body becomes high is lost. 
[0011] 

[Example] Next, the example of this invention is explained based on a drawing. The extrusion-molding 
sheet 1 was prepared as follows first. 15 % of the weight of polyethylene resin of weight average 
molecular weight 3 million, 30 % of the weight of wet silica powder of specific-surface-area of 200m 
2/g, 55 % of the weight of lubricating oils of viscosity 150cP is mixed to homogeneity with a Henschel 
mixer. The flat sheet was extruded for this mixture at the temperature of 220 degrees C using the 
extruder of diameter of screw lOOphimm, it pressed with two forming rolls with which, as for one of the 
two, the slot with a depth [ of 1mm ] and a width of face of 1mm was established in the flat surface, and 
this sheet was prepared in another side by 10mm pitch, and the sheet with a ** rib was created. The 
obtained sheet with a ** rib is 0.25mm in sheet width of face of 1 100mm, and base thickness, and is 
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formed in the sheet with 50 rib height [ of 1mm ], rib width-of-face [ of 1mm ], and rib pitch 10mm 
longitudinal ribs. 

[0012] Next, the extract sheet 2 was manufactured from said extrusion-molding sheet 1 using the 
equipment shown in drawing 1 . That is, with the solvent 3, while introducing with the sheet delivery 
roll 5 and the guidance belt 6 into the extractor 4 which held the trichloroethylene which held the 
extrusion-molding sheet 1 at 40 degrees C of solution temperature as a solvent 3 and passing through the 
inside of this extractor 4, a part or after all carrying out extract removal, the plasticizer in the extrusion- 
molding sheet 1 was drawn with the pull-up roll 7 and the guidance belt 6, and was conveyed to the 
dryer of figure abbreviation. 

[0013] The installation side box 9 equipped with the sheet installation tubing 8 with which this extractor 
4 was formed in the cross-section configuration rectangle, The derivation side box 1 1 equipped with 
said sheet installation tubing 8 and the sheet delivery tube 10 of this cross-section configuration, It 
consists of these boxes 9 and a duct tube type tub 12 formed in the cross-section configuration rectangle 
arranged among 11, and this duct tube type tub 12 is formed in multistage, and the turn box 13 is 
established in the connection section of the duct tube type tub 12 and the duct tube type tub 12. 
[0014] Moreover, since the solvent recovery opening 14 is formed in the sheet installation tubing 8, and 
the solvent feed hopper 15 is formed in the sheet delivery tube 10, and the derivation side box's 1 1 
having an installation location higher than the installation side box 9 and the duct tube type tub 12 make 
it incline and it is prepared, a solvent 3 can flow smoothly from a top to the bottom. Moreover, in the 
installation side box 9, the turn box 13, and the derivation side box 1 1, the conveyance roll 16 is formed 
respectively, and the extrusion-molding sheet 1 and the guidance belt 6 were conveyed. 
[0015] moreover, the inert gas feed hopper 17 of the sheet installation tubing 8 ~ N2 gas 18 - supplying 
- the sheet installation tubing 8 - moreover If required, into the installation side box 9, will fill up 
positive pressure with inert gas and it will consider as the seal section. Moreover, if N2 gas 18 is 
supplied from the inert gas feed hopper 17 of the sheet delivery tube 10 and it is the sheet delivery tube 
10 and the need, it is N2 in the derivation side box 11. Positive pressure is filled up with gas 18, and it 
considers as the seal section, and prevented volatilizing by cooling a solvent 3. 

[0016] Extract removal of the 50 % of the weight in 55 % of the weight of plasticizers in the extrusion- 
molding sheet 1 was carried out with said extractor 4, and the obtained extract sheet 2 was led to the hot 
blast type dryer which is not illustrated, and was formed in the separator for cells of fine porosity. The 
obtained separator was 1mm in 0.25mm [ in base thickness ], and rib pitch 10mm, rib height of 1mm, 
and rib width of face. 
[0017] 

[Effect of the Invention] As mentioned above, since volatilization of a solvent can be completely 
prevented according to the manufacturing installation of the separator for cells of this invention as 
explained, the amount of the solvent used can be lessened remarkable, the solvent which moreover 
volatilized into the work site can worsen bank work environment, or it is spread into atmospheric air and 
the problem which the conventional chlorine-based organic solvent of destroying an ozone layer had can 
be solved. 



[Translation done.] 
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